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PURPOSE: A TSTD(Time 
Switched Transmit Diversity) 
based diversity method in a 
hybrid ARQCAutomatic Repeat 
reQuest) system is provided to 
502 resolve correlation between re- 
transmission units using a 
spatial division method. 



.terminal of a re-transmission 



CONSTITUTION: An initial 
transmission block(frame or 
packet)(n1) is transmitted, and a 
decoding is performed using the 
transmitted initial transmission 
- block as an estimation value 
(n1_est) in a receiving terminal 
of an initial transmission block 
(501,502). In case that an error 
exists in the decoded result, a 
transmission antenna is 
switched(503). A block(frame or 
packet) retransmitted through a 
switched other antenna is 
transmitted, and the transmitted 
block used as an estimation 
value(n2_est) in a receiving 
block is combined with the estimation value(n1_est) in 
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the receiving terminal of the initial transmission block(504,505). The combined 
estimation value is decoded(506). In case that an error exists in the decoded result, 
the transmission antenna is switched again(507). Data of a transmission block(nl) 
are retransmitted through the switched antenna. 
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(74) DI£ieJ Slg^ 

fii^f^^ ■■ afpf : 

fSAl aOl^a c ARQAI>.Hai/J TSTD DIPVS POIMAIEI»a 



e g-SE 8f0IM£|^ ARQ A|^iJ(Hybrid ARQ Systeni)0||>M TSTD(Time Switched Transmit Diversity) PI 
gOII 30SAH, mS\ TSTOa Sffe ClOltilAIEI UISS SF0|^£|= ARQ A|>:l!Oil ^m 

sm. jHa^(NAK) 2^Ai2i Haisoiu m^m e^aiu >i?ise soh jhs^sfe^ mo\m^ 

^§2S aOltHAIEI gfSOII 5!0ID. 

s a'-goii o>sa. sis Haiaoiu iwejsi a^oi oi^oixiii. sajoioiu m^isi 2.mm ssst 
01, 2^ g^Ai naigjolu iiH?Li°j iHS^ B.=?:n 9im ra. ^y:)! iHS^ a=?:)i 9i:>\ ^mow s^e 
Qiuafe CIS efaius sshoi xhs^s ^ga-a. ndin. iHa^a Qioiag :i\ a^e aioia 
2f si,^6^01 ^ssfsh ^oiis 9.mJ\ ssas si^ a^a <i!ss xHa^^^ ^ ai=Qi. oi s^oise a 
^ e^aiusi :!^9\um ^mmo. oisii^oi tstds smiHdiH arqoii mm§i°^»i. iHa^ &?i(Haigj. 
DHSi) ^^2| ^g^g t^&i laicis aiy ssohais Msmoj aioia a^ s^Aig sid. 

(»MA. a^«|01. ARQ. aOjtHAIEI 



3At^ 

£SSf EtBS S3 

E1S TSTOM A|•SS^fe XH^ ^SS UEItS £3 

E2fe §eil2| 3J01^£IH ARQII S^^SS 9I& 

£3B smiHaiH ARQIII S2} ^SS ?i§[ SS^JfM 

£4fe S i^SSl 3Hg§ SSShPj TSTOM A^g8^fe Sh0IM£l= ARQ Al>rij°l XH^ ^5fi UE^y 

ES • 

E5fe S ^^S2i mi^AldiSAj, 8h0IMdl= ARQII 0IIAI2I aOIWAIEI :>lg§ ^S6PI 9I& SS^xhS 
£6S S ifS2| jgi2^A|0||SM, 810IH£I= ARQIII0IIA12I DOIbHAIEJ 9ia§ SgSPI 9I& §S^XFM 

st3oi y/^ sf J motsi sagj/^ 

S o^0|«^|= ARQ A|>:ll(Hybrid Automatic Repeat reOuest System)OI|/d a^ QOItHAIEI 

UlSdranstnit Diversity Method)0|| 21010. 

^61 e = . TSTDCTime Switclned Transmit Oiversity)B SFOISEIE ARQ Ali^gOlj s^§5^01. ^tl^ 
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2^ ^^'^m miOlS mM tfSCHIAi£ M§^6F01 QIGIEI ^4-61 ^^m ^^M^ ^ 91 

£^ m TSTD ARQ A|>igj ClOltHAIEl ^^^011 ^OlCf. 

^OilAH TSTO D\^9\ QO\b\A\E\ ^^SCHl ^lOlD. 

01^ g^i Al^gjOllAH Dl^SJi ehQlUOil ehEilUB ^XloKX 4=61B0ilAi m^^21 

^619,^ ojeh Ol^a ^HX^ g^S^s aOltHAIEl (Transmit Diversity 

Method)Ol 2iD. 

aoihHAlEi STTD(Space Time coding based Transmit Oiversjty)2f TSTD(Time Switched 

Transmit Oiversi ty):?h 9iO . 01 gOilAH TSTDb m^9\ 2^ e^QIUS dsS HIM^ 51^6f01 SZt^ei 
QGItHAIQ OI^S ^0j5H^^ I^I^OICI. SXH SGPPOilAHb :iH^^ ¥M aOlfcHAIEI D\m£.^ fliSm 

H Sl^u^ exi SCHCShared CHanne I ) Oil ssjggm oj^q 

TSTD» A^go^^ XH^^ ^^H. 3 e^^S OH #S(slot) U[0 xH^S AHS Otm 

uncoil 2^01^^ ^ aia. 
mm. ax\m Mm,m ¥di xh^ oiesH/H s^s^^ Ai^^b^gjoiiAi oiians sssi-^ arq ai 

>i 11 (Automatic Repeat reQuest)(X^S IHS^ ^^^»)0| SAQ. 

01 ^^^g oildi ^011 ^<:ii^oii:>i! oiid-i:?^ Pioig se^ JiH^)m oai 

s^5H^£^ fiSir^^Mi oiiana i^isoiis. o\d\q{\ m^9\ mmm s.m- §§ 

XH^ ^ssF D\^m m^'B[o^ A\±m9\ e^s^si s:?^£f :^fide sf^ 3101 ahoi^ai^ arq 

Alr^iiOia. 

- ARQOll 2jgh Oil£i §g SXIQi:?! ARQ(Wait and stop ARQ). ARQ(Go-baci<-N ARQ. Selective- 

repeat ARQ). ARQ(AdaptiveARQ):?^ 21 Cf. 

Stop-and-wait ARQfe ^EH°I ARQSAH.^iM^^ eh M^M OM. 4^ <:ii ^ Oil Ai ^ 0\\Zi 

S# S^^Oil 2ioH ^Sif SSHAH §^>4-<iii(ACK)GIU Oild4^^^(NAK) M^M SUIg JEH ^^Xl 

^^^o\. ^i^m9.^^Ei NAK(oiia-i tim.m ^^^w i^^oii $iM3^a£l mmm xHS'^sm. 

ACK(§^^4^<M) Ai^g g>:HI £1^ 3 CfM ^<Me SSahQ-. 

ARQ^ Stop-and-wait ARQ:?h SWollHM MOP! ?loHAH M^^O! OfUB^ ^^^I^M QIOI 

. Ei mmm sU^ ^^^'eiai. arq ^owm Go-back-N ^^^a oii5h:?^ mm^si n 01^21 s 

^ M^S XHS^mfe ^^<i^O|Il. <Mi«^ ARQ^ ^<M^g 4-61^21 §&giO| ^^oHAH I'HHI M^S 

2^1^ 4= 919.0^ &i2f s.^Q eoiiAH oiiai:?h ^^^§1 M^oi 3 oiiai:?!' m^m rnmow 

* ARQfe ^ss iiCH^ mD\ mmM mm2\ ^oim xh^si ^^ehoii cob^ e^H^ ^sm^ 

ARQ ^^^Olffl. QB ARQ &^Oii bH6HA^ fe^ 4- St^ SiXie.^ MO\m^D\ OH^ & 

. §01 

^Ol ohOIHaiH ARQ Alr^ijOllAl ^sSf ^^mM^ VmsfU Eia xHg§ 4- 

Si^QL 3 RCPC(Rate Compatible Punctured Code)eJX| CPC(Complementary Punctured Code)eiXI 

Oil OafAH &gi2(Type II). &^3(Type lll)S U¥10i XlOj. ^^j^ ^^o| 

^21 BSUType I )^ §2|£j3 SiQ. 

^bhxjo^ mOlHdIE ARQ A|>ilj011AH £!^£J^ ^sSI-VSa^S^ IHS^OI ^^^§4-^. IHS^ 

£1^ <MSi£S g:5^A|3|:^l ?ioHAH 3 ¥mfifMOI i^4:m:>ll SQ, OlgD^j xHy t^SOll Odh 

3Siemoj ohoi^dis arq^^^8 ^eioicioi Mu\±m msb[j\ ?i§.KAi>tij0ii^4^^oia. 

£2^ ohOIHdlH ARQII2I B^'m ^S6PI MS^^Feo|3. SSS S^OIHdlE ARQIII°J B^'m ^ 

S6PI ?!§!• §S^j^FMSAH. ShOl^aiH ARQIII^ XHSi^S^ SO^ (redundancy) mm 

:?l'^(self-decodable)ei S^OIOI, 3^X1 mOIHdlHARQIIOia. 

£22j 5>01«aiE ARQII2J g^M ^^IHSS, M^(Hailgj SE^ IIH?d. Oloh g^a)(n1)S 2 

.^m3 01 M^2i 4^61&oi|AH2i ^§St(n1_est)^S 3101 CI^H(decode)e 

4^|gmffl(201.202). Si^ 3^(good)0il^ ^S8f3. 91^ S^(bad)01l^ XH 

M^(n2)e B^B\IL 01 J^E^ mmsi .4^<M&01IAi2| ^§2.Kn2^est)oM 61-Ot^^ E^ 

mm^ 4^<!iiEfOilAi2i ^§S^^(n1_est)5f S&^fp(203,204) . 

3dl3 01 P^Hm3(205). LI^H gife S^(good)Oil^ &g5h3. 

3^(bad)0ife &^l(201)¥9 XHx^ 4^S§ha. 

£321 mOIMElE ARQIIl2j S^S ^^E^ISS, 5ls2j M^(n1)S S^6^3 01 31^ 

2J 4^<Mc+oj|AHoj *§g^(n1_est)o^ o^OI CI 3£(decode)S 4^^5^01(301.302). P^H gUI £^:?^ 2i 
^ S^(Qood)Oil^ ^Sm3. 9^J[ Si^ S^(bad)01l^ I}i5!^£l^ mm{r\2)m E^o[ll 01 2iM XHS 
^. M^2i 4-<MB0IW2| ^§S^(n2^est)^^ mW PSEB 4^l8ghD{304) . -y:^! PSE §]2^ SI 
^ S^(good)01lb 2^25^:3. 3gx! S^(bad)Oilfe S^e^Sj 4-d&0ilAH2| ^§g^(n1_est) 
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nam oi cissamoos). p^e g3f s^:?^ gi^ s^(good)oii^ ^^mn, 

S^(bad)OII^ e51l{301)¥EI IHx^ 4^S&a. 

o\m^\\ xHS^ &?i zioil Al^^^o^ ^D\\D\ A\±m «fe2i ^mm j[xi^D\\ sio\, 

^ga^ ARQ oi^s i,^:i:Ai9i^ sans 91Q. 3ai°s. i=i&! miois xny 

OllAH §,^8 Heilgj £^ nH?LlM Ahge^^ S^Oll 21^^21 XHS^ &?l ^^Oil SSM g 4- 

CH^H. SE ^m4^&^0IIAH IHS^ ^^gg ^« ^Ef4^S AfSm:?| IIH^OII ^Al 



^ ^^S^ mOl^aiE ARQAI>iii01IAH TSTO i^iahoj QOItHAIEI ^^SESAH, o^OIHaiH ARQ A|:iigjOi|AH 
g ^^SB 6fOI«ajE ARQ A!>^UOilAH QIOlEi S^^^l ^PDIQCH AHdl:i^M I1^6^:?l ?loHAH XHS 

£j juch DiscaoiWAip :?ie>E^ ofo^ ihs^ aiz}^ ^^^^e oH:4^5H ^ 

ilSe aSoH e 4= mOIMdlE ARQAI^iiOilAH TSTD :?l^^2| Si^ QOitHAlE] ^^SS Xiie^Eh 

a. 



S ^^S21 mOI^BIE ARQAIi^ljOilAH TSTD 1\^S\ QOIWAIEI SS^, ^4^:?H2j e^EllUM 

ARQ Al^rgjOilAi ^61^^^¥Q ^^i^^o^ ^.g a^&?|2| QIOIEIM OiJb mUSI S^EIIUM S5H 

AH S^oF^ QIOIEiS 4^<ym01 3 M§M §3K)II llf^ 4^<M^o^¥&l°l ^ 

E e^QIUM S5HAH rliS GlIOIQM XHS^a^^ m 5a^6F0^ 01^01X1^ ^§E^ 

poibHAip :?isoip. 

SE& e ^^S2| ohOIHEIH ARQAI^rgOilAi TSTO POIWAIP ^^Sg. XHS^OI &^^6^0I y\ 

(EH QFP ^^3|o| xHS^ &^2| QIOIEieOI ei-BIU O^D0^^ HCHS >::?IS3^01 51 

OlSK £SM S^2E5^0j g ^^S2i 5|-0|^£|E ARQ Al g Oil A1 TSTO 2^ POItHAIEJ g^Se 

£4^ s ^^SH] :?H^m ^ssf::?! ?ith tstdm Mgs^^ moi^aiE arq ai^usi xh^ ^3EM UEi-tti 

ESE^AH. 2PH2I o[aiU(ohEllUl. 2}E1IU2)M A^gof^ S^OIP. " 

£401IA1 ^^ILiaS. e^EilLMS S^S QIOIQU IIH5L10il CHgh ZHS^ S^:?^ 2iS lEH . XHS^S £EH OfP 
2^E^IU2. eiQIUl. 2hEilU2.,..S 2^E1IU iii?IS0l OI^OIXI^ 5!^ MOI^I SiQ. 

£5^ ^ ^^g2J J3l1^A|OI|£Ai. 8hOIHaiE ARQIIOll 5!S@ S^OIP. 

£521 6miH£l£ ARQIISj ^^E^SS, sl^Sj M^CHSIEI £^ IIH?L!){n1)S 2!^©^ 01 5! 

m SI2 2^ 4'<yEfOilA121 ^SS.^(nUest)os 5K)4 a3£(decode)M 4^Smc«(501 .502)-. P3 

£ 12f £WPf a¥{good)01l^ ^S3^:^2. S^(bad)01lfe e^EIIUM 

:^?1S§.K:K503). 

iii?lSaOi P^ 21-EIIUM SSH XHS^Slfe M^(HeilgJ £fe lIHfd)(n2)§ S^Sm 01 2§ IHS^ M 
3£i.^§hP(504,505). 

nam oi 2is P3£6ni(506). p^£ ^nf s^:^^ s^(good)oiife ^sam. s^:?^ ai^ 

S^(bad)CHI^ PA| SfaiUB ^^S3H)(507). 01 >^?1S9 S^EilUB g3H a^M^(n1)2l QIOlEi 
m XHa^»P(&^l 501¥a 4-S). 

§ s^sh oveimsf. PS a^ e^Eiiu^ ovsiu >t?iss 4-S5H2, oi o^eiiua sshah xhs 

4^S6^C3^. IHSaS QIOIEiM 0\ aiO!E-i2} ^i.^6^0i ^ ^ ( decode ) ^Oil£ £#:?^ S# 

£iS ^^21 a^M^(n1)S XHS^S 4^ Si^QI. 01 CEHOilE PA| o|9IUM M^(n2)e S^Eil 
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U2 as 2}Eim^ rii^iss sh^ ^o\a. 

£621 6hOIS£l£ ARQIII2I S^M ^fflaS, SISSI 3^ M^(n1)e a^8^3 01 31S 2IS 

21 4=<ye01l>M2J ^§ii(n1_est)oS SKX P3E(decode)S 4=S6Fffl (601 ,602) . PS^ gllf gj 

s^(good)oiife ass^3. 2.n:>[ S¥(bad)oiife ejsius a^M^(ni)2i ojeii 
01 2}a\nm mmM wa^afe M^(n2)e a^sm oi jae^ smsi ^^fysoii 

>M2| ^§gi(n2_est)oS o^0^ P3 = M 4=S&P(604 . 605). ^. XHa^Sfe aiOIQOII OSH/dS 
^SsKdecode):3h Ol^OlXIfe & 4^ 21Q. 

§IU 2#:>F gife 2^(good)0«fe &S8^2. HSXI 3^(bad)0llfe S^M^SI 

4»<y90|i;d2| ^§ii(n1_est)3f IHa^ M^2| 4'4Jeoil>H2| ^§3Kn2_est)§ 5&&a(607). 

3£II2 01 a3H3Hl(608). PS^ ^:Qf 2^:?^ SIfe S^(good)Ollfe S^SoHl, Slfe 

g^(bad)Ollfe PAI a^ etaiUM >i¥ISSm(609). B3II(601)^EI XHXt ^'SSfP. 



S ^^gg TSTDS ShOl^ai^ ARQWI ^iSShSP. TtSiM. J\SO\\ !=gj ffllOIS JHy gfS HSI 

8H4i8H S 4= SIP. 

ziaiHs. ma^Ai a^ e^aius aois ^?issho) iHa^ &9\2}m m^^m ssa^ 4= sin. oim 



^4^3H2j a$ sfame arq Ai>ig!oiiAi ^<y^os¥9 4^<y^os ±m a^&?i2i caioias 
oiJ= 3m2) a^ s^sius ^shai a^sh= bjii, ^:>\ aioias 4=<yshoi zi mmm a 

a>£fAi ^►i?! a^ 2^9iU2^ PS efslug sshah a^&9i2) qioipb iHa^shfe s ss 

5^0) OI¥01Xlfe 31S ^§HS Sfb ARQ A|±gJOilA< TSTD :?l&2| POIWAIQ g^S . 
S^S 2 

HI 1 ifoii sioiAH, xHa^oi e^^otoi an ohP 212^21 jh^^ c+^o| Qioiasoi 
2j a^ ohEiiu QhPoii HOIS :ii9iS8foi a^afe 2s ms2.m. 8^fe 8^ols£l= /wQAi:i:ijoiiAi tstd 
:3ie}2i poitHAip gfs. 

S^S 3 

ai 1 mow °io\M. feoi aioias a^sF^ esfife. ^4^:h2j a^ e^alus mm mMon aioi6i:»F 
a^afe s^oii xHa^ a^oii odfAi -y^i a^ am 2121 incHS >i¥is8jo< a^8}fe 5a§ 

^§0^ o^fe oWIMSIH ARQAI:iig01IAH TSTO D\&9i POItHAlP g}g . 
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